ABSTRACT
The theoretical introduction to ethics is appropriate at the freshman or sophomore level. Once a student has acquired a sense of the construction industry and grounding in ethical theory, it is time to address the subject of applied ethics for construction professionals. Integration of applied ethics in junior and senior level courses in the construction engineering and management program is the main focus of this paper.
The ethical decision making framework includes the following components:
1. Legal System 2. Construction law, professional liability and contracts 3 . Societal values and moral behavior 4. Professional practices and employee obligations
Construction ethics case studies
The integrated ethics instruction is incorporated into four courses, as shown in Table 1 . The first is a sophomore level course teaches morality and a theoretical understanding of right and wrong from a universal viewpoint. A junior-level course provides an introduction to contract law, professional liability, limited societal values, and aspects of professional practice. A senior-level elective course covers more details of professional practice and reinforces the concepts taught in the first two courses by ethical case studies discussion in the classroom. The use of the ethical framework is illustrated to real-world situations. The conceptual model for integration of ethics into construction is shown in Figure 1 . 
ETHICAL DECISION-MAKING FRAMEWORK
Making ethical decisions requires knowledge of institutions, systems, and norms in two areas or domains, the: legal domain and behavioral domain. There is a loose hierarchy in that the legal domain is applied first. One must always be in compliance with the law; there is no choice.
Fortunately, the two domains address different issues, and there is rarely a conflict between the two. The framework for analysis of case studies and ethical decision making hierarchy is shown in Figure 2 .
LEGAL DOMAIN
The legal domain involves statutes, regulations, common law, the contract (design and construction), and policies. There is a decision hierarchy within the legal domain as is illustrated in Figure 2 .
Statutes and Regulations
Statutes are laws passed by federal and state legislative bodies. Federal and state agencies formulate regulations to objectify the statute. Regulations have the same legal impact as statutes.
One must always adhere to statutes and regulations. Regulations codify many things that professionals can do and cannot do. Public construction is controlled by regulation; private procurement is not controlled to the same extent. Where questions arise in private procurement practices, a good starting point is public procurement policy.
Liability and Professional Standards
An individual or company can be found to be grossly negligent and liable where The Professional Standard is not followed. 
Professional Registration and Regulations
State agencies and Boards control professional registration rules. The rules are codified as regulations, and thus, have the same effect as the law. Gross negligence can lead to the revocation of a professional's PE license. However, there are other actions that regulations prohibit. For instance, a PE cannot practice outside his or her area of expertise. Also, one cannot seal drawings that were not prepared under one's supervision.
Contract Relations and Interpretation
The goal of American law is to give autonomy to contracting parties to pick the parties with whom they wish to deal and the terms on which they deal. Giving autonomy and freedom to contract promotes economic exchanges [15] . The law seeks to protect this goal. Contracts require that the parties follow all laws, regulations, and ordinances. If one complies with the contract, then one is in compliance with the law. There are five requirements for a valid contract. These are:
• Competent parties
• Meeting of the minds
• Proper subject matter
• Reasonable certainty of terms
Additionally, in public procurement and in other specific areas, such as real estate transactions, the contract may be required to be in writing. Of particular interest to ethical decision-making is the requirement for proper subject matter. The law will invalidate a contract to do something that is illegal. Thus, it is incumbent on one to know the requirements of codes, regulations, and permits. One cannot contract to do something that is illegal.
Another practice relative to contract formation that interferes with the freedom to contract is the concept of economic duress. Economic duress is illustrated by the case of Rich & Willock, Inc.
and Ashton Development, Inc., [12] . In this case coercion was used to force a contractor to accept an unfavorable change proposal.
There are two types of contracts as they relate to construction projects. A contract between a designer and owner is usually viewed as a fiduciary contract and is based on trust and loyalty. A construction contract between a contractor and owner is a commercial arms-length contract.
There are some actions one can take under one type that cannot be taken under the other, even though the contract language may appear similar. 
BEHAVIORAL DOMAIN
The behavioral domain involves professional code of ethics, professional standards, obligation to employer, societal values, and moral behavior. The study of the acceptable standards of a society is a component of schooling that is essential in helping students to become contributing, responsible and ethically mature persons. The goal is to assist young people in their growth as ethical persons who are able to contribute to the well-being of all individuals and the community.
There is no decision hierarchy within the behavioral domain as is illustrated in Figure 2 .
Professional Engineering Code of Ethics
Engineering is an important and learned profession. As members of this profession, engineers are expected to exhibit the highest standards of honesty and integrity. Engineering has a direct and vital impact on the quality of life for all people. Accordingly, the services provided by engineers require honesty, impartiality, fairness, and equity, and must be dedicated to the protection of the Tomorrow's civil engineers must understand the facility life-cycle process, asset management, as well as appropriate professional codes, standards, and processes that regulate safe design. They must demonstrate knowledge of the ethical and professional responsibility of the civil engineer to improve the quality of life and contribute to the health, safety, and welfare of the population.
They must also develop a commitment to practice according to these professional and ethical standards. As indicated in the ASCE policy [5] , "practice of civil engineering at the professional yes. Jones then went back to Allegheny Construction, explained that they had a lower bid, and asked Allegheny Construction if they would do the work for $650,000. Allegheny Construction said yes and was subsequently awarded the subcontract.
Ethical Decision -Making
What happens to the difference between Allegheny's first bid of $724,000 and their second bid of $650,000 ($74,000)?
Is it ethical for Jones Constr. Co. to drive down Allegheny Construction's bid in this manner?
IMPLEMENTATION
To date the integration of ethics into civil and environmental engineering at the Penn State • Attorney from law firm practicing construction law: For providing legal opinion of the construction business issues.
• Representative from federal, state or local regulatory board: For providing expert ethical opinion on the regulations governing construction practice.
• Representative from Contractor firm: Providing opinion from contractor view point.
• Representative of Owner of the project: For providing ethical issues related with construction project from the owner point of view.
• Representative from Design Firm: Providing ethical issues from the designer prospective.
• Representative from the construction project management consultants: For providing ethical issues from the consultant point of view.
• Professor form the department of Philosophy: For providing the analysis of the legal, contract, societal, and professional ethical standards from philosophical point of view.
MEASURING THE OUTCOME
Assessment of the engineering ethics criterion should be carried out using appropriately designed and tested student surveys, faculty surveys, employer surveys, construction professional surveys, and course exams [10] . However, probably the most effective way to demonstrate most of the desired outcomes is through student portfolios that contain samples of student essays analyzing ethical case study issues with which a practicing construction engineer may be faced. These In this paper we have suggested some techniques for introducing ethical activities into main stream construction engineering and management classes. To be a world-class professional involves a commitment to a higher level of care for those who will be affected by our civil engineering products. 
